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Table 1 Bacterial strains used in this study
Organisms Strain
Gram-positive bacteria
MRSA  40
MSSA  10
CNS  11
Streptococcus pyogenes 2
Streptococcus agalactiae 2
Streptococcus pneumoniae 2
Enterococcus faecalis 3
Enterococcus faecium 1
Corynebacterium spp. 7
Gram-negative bacteria
Proteus spp. 5
Escherichia coli ESBLs 3
Escherichia coli 3
Klebsiella pneumoniae 8
Klebsiella oxytoca 2
Salmonella spp. 2
Enterobacter spp. 3
Pseudomonas aeruginosa MDRP 4
Pseudomonas aeruginosa 5
Type strain
MSSA  ATCC 25913 1
Enterococcus faecalis  ATCC 25912 1
Enterococcus faecalis VRE van B ATCC 51299 1
Escherichia coli  ATCC 25922 1
Pseudomonas aeruginosa  ATCC 27853 1
Total 118
MRSA : Methicillin-resistant  Staphylococcus aureus, 
MSSA :  Methicillin-sensitive Staphylococcus aureus, CNS : 
Coagulase-negative staphylococci, ESBLs : Extended Spec-
-lactamases, MDRP : multidrug-resistant Pseudomo-
nas aeruginosa, VRE : Vancomycin-resistant Enterococcus 
spp., ATCC : American Type Culture Collection
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Table 2 Susceptibilities of bacterial strains to crystal violet 
MIC 
Organisms Strain Range MIC90 MIC50
MRSA  40 0.25-0.5 0.5 0.25
MSSA  11 0.25-0.5 0.25 0.25
CNS  11 0.25-1 1 0.5
Streptococcus pyogenes   2 2-4 4 2
Streptococcus agalactiae   2 2 2 2
Streptococcus pneumoniae   2 2 2 2
Enterococcus faecalis   4 2-4 4 4
Enterococcus faecalis VRE   1 4 4 4
Enterococcus faecium   1 4 4 4
Corynebacterium spp.   7 0.06-0.13 0.13 0.13
Proteus spp.   5 8-16  16  16
Escherichia coli ESBLs   3 8-64  64  32
Escherichia coli   4 16-64  64  32
Klebsiella pneumoniae   8 16-64  64  32
Klebsiella oxytoca   2 64  64  64
Salmonella spp.   2 64  64  64
Enterobacter spp.   3 64-128 128  64
Pseudomonas aeruginosa MDRP   4 64-256 256  64
Pseudomonas aeruginosa   6 16-128 128 128
Total 118
In vitro susceptibilities of each strain of bacteria against crystal violet were determined by micro-
dilution method using 96-well microplate.
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Fig. 1  In uence of albumin on antibacterial effect of crystal vio-
let
In vitro susceptibilities of MRSA strains to crystal violet 
were determined at various concentrations of human albu-
min 0, 1.0, 2.5, 5.0 g dl . Each bar shows average
SD of MICs n=29 .
Fig. 2  In uence of blood cells on antibacterial effect of crystal 
violet
In vitro susceptibilities of MRSA strains to crystal violet 
were determined at various concentrations of whole blood 
cells 0%, 5%, 10%, and 20% . Each bar shows aver-
age SD of MICs n=29 .
Fig. 3 In uence of temperature and time period of incubation on antibacterial effect of crystal violet
3a Killing curve in MRSA strains with exposure to crystal violet 
at 3°C.
MRSA strains were incubated at various concentrations 
0.04%, 0.2%, and 1%  of crystal violet at 3°C. Each point 
shows average data for 5 strains used in this study.
3b Killing curve in MRSA strains with exposure to crystal violet 
at 25°C.
MRSA strains were incubated at various concentrations 
0.04%, 0.2%, and 1%  of crystal violet at 25°C. Each 
point shows average data for 5 strains used in this study.
3c Killing curve in MRSA strains with exposure to crystal violet 
at 37°C.
MRSA strains were incubated at various concentrations 
0.04%, 0.2%, and 1%  of crystal violet at 37°C. Each 
point shows average data for 5 strains used in this study.
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Fig. 4 Colonies of MRSA grown on agar plate at various concen-
trations of crystal violet
MRSA strains were incubated at various concentrations 
0.04%, 0.2%, and 1%  of crystal violet for 1 or 5 min.
After dilution, bacterial suspension was inoculated onto 
agar plate and incubated for 48 hr at 37°C.
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Bactericidal effect of crystal violet on various clinical isolates
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Abstract
  The inhibitory effect of crystal violet on the growth of 113 strains of 18 species of clinical bacterial isolates was evaluated.
The range of the minimum inhibitory concentration MIC  for Staphylococcus aureus, including methicillin-resistant Staphylo-
coccus aureus MRSA , was 0.25- 90 90 of each 
species of Gram-negative bacteria was within the range of 16-
-
tration of 1% in solution, crystal violet showed a bactericidal effect within 30 sec at 3°C, 25°C, and 37°C. These results sug-
gest that crystal violet exerts a strong bactericidal effect against various clinical isolates, including drug-resistant bacteria such as 
MRSA. Therefore, crystal violet may be useful in the treatment of bacterial infectious diseases.
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